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(57)Abstract: r r ■ • u u-.^ ^ 

PURPOSE: To produce an epoxy resin and a phenolic resin each of which has a ^ 

dicyclopentadiene skeleton and has excellent hue. ^ , ^. , ^ ;c C 

CONSTITUTION: An unsaturated cyclic hydrocarbon compound (e.g. dicyclopentadiene) is |t| 

reacted with a hydroxy aromatic compound (e.g. phenol) in the presence of an acid catalyst and ^ 

the obtained reactioned product is mixed under agitation with an inorgan.c P°''°"S. . O 
(e.g. active clay) to obtain a lightcolored phenolic resin. The obtained phenolic resin is reacted 
with epichlorohydrin to obtain an epoxy resin. 
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JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the light color phenol resin which a partial saturation 
cyclic-hydrocarbon compound and a hydroxyl content aromatic compound are made to react to 
the bottom of an acid catalyst, and is subsequently characterized by carrying out stirring mixing 
of the acquired resultant with the inorganic porosity matter in an organic solvent. 
[Claim 2] The manufacture approach according to claim 1 which carries out stirring mixing of a 
resultant and the inorganic porosity matter at 60-120 degrees C in an organic solvent solution. 
[Claim 3] The manufacture approach according to claim 1 or 2 which adds the inorganic porosity 
matter and carries out stirring mixing after dissolving a resultant in an organic solvent. 
[Claim 4] The manufacture approach according to claim 1, 2, or 3 that an organic solvent is an 
aromatic series system organic solvent. 

[Claim 5] The manufacture approach according to claim 4 that an aromatic series system organic 
solvent is toluene or a xylene. 

[Claim 6] The manufacture approach of any one publication of claim 1-5 that the inorganic 
porosity matter is the activated clay. 

[Claim 7] The manufacture approach of any one publication of claim 1-5 that a partial saturation 
cyclic-hydrocarbon compound is a dicyclopentadiene, and hydroxyl content aromatic compounds 
are phenols. 

[Claim 8] The manufacture approach of the epoxy resin characterized by making epihalohydrin 
react to the phenol resin obtained by the manufacture approach of any one publication of claim 
1-7 further. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture approach of phenol resin with 
the good hue guided from a partial saturation cyclic-hydrocarbon compound, for example, a 
dicyclopentadiene and a phenolic compound, and the epoxy resin which uses this phenol resin as 
a raw material. Furthermore, since it excels in a hue further in detail in addition to excelling in a 
mechanical characteristic, an electrical property, moisture resistance, thermal shock resistance, 
crack-proof nature, etc., it is related with the manufacture approach of phenol resin useful as 
the resin for IC packages, or resin for laminates, and an epoxy resin. 
[0002] 

[Description of the Prior Art] Until now, the dicyclopentadiene mold epoxy resin which carried 
out epoxidation of dicyclopentadiene mold phenol resin and this phenol resin is known from the 
point of excelling in thermal resistance and moisture resistance, as resin used for the insulating 
material electrical and electric equipment, such as an electric laminate, and for electrons. These 
resin is manufactured by the approach of making it react to this phenol resin with 
epichlorohydrin, when target phenol resin is obtained by the approach of usually using as 
dicyclopentadiene mold phenol resin the approach to which a dicyclopentadiene and a phenol are 
made to react at the temperature of 200 degrees C or more in an autoclave by the non-catalyst, 
or both in response to the bottom of existence of the catalyst of a boron-trifluoride complex, 3 
aluminum chlorides, a sulfuric acid, a heteropolyacid, etc. and carries out epoxidation further. 
[0003] 

[Problem(s) to be Solved by the Invention] However, when dicyclopentadiene mold phenol resin 
and a dicyclopentadiene mold epoxy resin were manufactured by the conventional approach 
mentioned above, in the manufacture phase of dicyclopentadiene mold phenol resin, the technical 
problem that the phenol resin to generate colored violently, presented dark brown, and an 
application was limited occurred. 

[0004] Moreover, the present condition was that coloring has the problem for the 
dicyclopentadiene mold epoxy resin which uses this phenol resin as a raw material about a hue in 
an electric laminate, insulating powder coatings, and a coating application violently similarly. 
[0005] In manufacturing dicyclopentadiene mold phenol resin and a dicyclopentadiene mold epoxy 
resin, the technical problem which this invention tends to solve is to offer the manufacture 
approach for obtaining what was remarkably excellent in the appearance of the resin obtained, 
especially the hue. 
[0006] 

[Means for Solving the Problem] By this invention persons' making the polyaddition reaction of a 
dicyclopentadiene and a phenol react to the bottom of an acid catalyst, as a result of inquiring 
wholeheartedly that the above-mentioned technical problem should be solved, and carrying out 
stirring mixing of the acquired resultant and the inorganic porosity matter in an aromatic series 
organic solvent The epoxy resin which a resultant is decolorized, and dicyclopentadiene mold 
phenol resin excellent in the hue is obtained, and is further reacted and obtained in this thing and 
epihalohydrin also finds out becoming the thing excellent in the hue, and came to complete this 
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[0007] That is. this invention relates to the manufacture approach of the epoxy resm 
characterized by making a partial saturation cyclic-hydrocarbon compound and a hydroxy! 
cogent a o^iatfc compound react to the bottom of an acid catalyst, and makmg ep.halohydrm 
react to the manufacture approach of the phenol resin characterized by -^sequently carrv-ng 
out stirring mixing of the acquired resultant with the inorganic porosity matter in an organic 
solvent, and the phenol resin obtained by this manufacture ^PP-'^^^'^.^"'^';^'- , ^3turation 
[0008] This invention is further explained to a detail. Although especially the ^^"^if l^^^^^^^^ 
cyclic-hydrocarbon compound used as a raw material component .n the manufacture approach 
of this invention is not limited, and a dicyclopentadiene, 4-vinylcyclohexene a 5 vinyl 
NORUBONA-2-en. 3a. 4 and 7. a 7a-tetrahydro indene. an alpha pinene. beta-pinene. a 
r_ etc. are mentioned, the point of excelling in the f^--t"tT^s"drcv1lop:n^^^ is 
obtained especially, moisture resistance, and a mechanical property to its dicyclopentadiene is 



[0009] Moreover, although especially an aromatic series hydroxyl content comp°"nd not 
imited Phenols, such as monovalence or a dihydric phenol, a bispheno . and a naphthd. are 
mentioned. Specifically A phenol, o-cresol. m-cresol. p-cresol. o-ethy pheno . P-ethyMienol. o 
^opropyl phenol, a p-n-propyl phenol. P-sec-butylphenol p-tert-butylphenoL p-cycb^^^^^ 
phenoroctyl phenol, nonyl phenol. A dodecyl phenol. P-<=hlorophenol. o-BUROMO phenol p 
BUROMO phenol, resorcinol. catechol, hydroquinone 2. and 2-screw ^-^J^-^^^^^^^^^ 
4. and 4'-thiodiphenol. dihydroxy diphenylmethane. the alpha-naphthol. the beta-naphthol. etc. 

[ioiof stcrtoth reaction rate in the reaction of a partial saturation cyclic-hydrocarbon 
compound and an aromatic series hydroxyl content compound --.^^^-^.."^f.^tne'jl and 
melt viscosity in the suitable range by changing both mole ratio, .t .s '''^'^^.d especial^^ and 
the range of a partial saturation cyclic-hydrocarbon compound / aromatic series hydroxy 
content compound =1/1-1/15 is usually mentioned. Especially, since melt viscosity is low. 
S restoratL of a filler is possible in the application of a ^^rT'^'^'Z^tZl^ZT^^^^^ 
etc in **. and coefficient of linear expansion decreases [ molecular weight becomes small. ] and 
a water resisting property improves when the mole ratio of a partial saturation cyclic 
hydrocarboTrmp^ is made small, it is desirable, and the range of a partial saturation cychc- 
hydrocarbon compound / aromatic series hydroxyl content compound -1/1 Vi 0 is 

[OOn^A^an'add^^^^^ used in the manufacturing method of the phenol resin of this 
invention, aluminium compounds, such as boron-trifluoride complex [. such as the ether of ion 
exchange resin, a boron trifluoride. and a boron trifluoride a phenol water an amine or an 
alcoholic complex. ]. 3 aluminum chloride, and diethyl aluminum mono-chlo,-.de. feme chloride, a 
titanium tetrachloride, a sulfuric acid, hydrogen fluoride, trifluoro '^f ^ansulfonic acid, p- 
toluenesulfonic acid, zeolite catalysts, or such mixture can be used preferably. The point whose 
coloring of a resultant decreases also especially in these to ion exchange resin is desirable^ 
[0012] In the reaction of a partial saturation cyclic-hydrocarbon compound and an aromatic 
series hydroxyl content compound, although it is not limited as a solvent which may use. of 
course and can be used in that case although it can carry out even if it does not use a soh,ent 
especially if a reaction is not checked, aromatic hydrocarbon compounds such as benzene, 
toluene, and a xylene, etc. can be mentioned preferably, for example. Under the Present 
circumstances, as for the amount of the solvent used, it is desirable to consider as the 20 300 
weight section to said partial saturation cyclic-hydrocarbon compound 100 weight section. 
Moreover a^^^^ a reaction condition changes with classes of catalyst to be used, preferably, 
it is 1 0-1 00 degrees C. and the range of it is 2 hours - 60 hours. 

[0013] After reaction termination, after removing a catalyst from reaction mixture, reaction 
mixture can be filtered and a desired resultant can be acquired by subsequently c°ndens.ng. A 
solvent can be added in this filtration or workability can be made into a right line by processing 
which raises the temperature of a filtration object. , . ^ ^ • .4- ^*-\^\r.a 

FoOU] Subsequently, phenol resin excellent in the hue can be obtained by carrying out stirring 
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0 25-0 85 is use^^^^^^^^ one where the point that adsorption of the impurity m ^ resultant -s 
performed easily, and the point that a touoh area with the reaot.on ^ ^1^^^^^^^^ 
mixing increases, and the decolorization effectiveness becomes good to 
smaller is desirable, and the thing of 75% or more of 200 mesh passage of fineness .s usually 
specifically desirable, although not limited. . . ^ , *u ^^-.a r-i^w cilira 

r0015l As such inorganic porosity matter, although the activated clay, the acid clay silica 
mainLta syste^ deoxidation composition gel. silica-alumina system decolonzat.on 

roTdaitonTom^csi.^ gel. etc. are specifically mentioned, the ^^^.^^^^^^^^^^^^^^^ 
effectiveness is good about especially to the activated clay is desirable. The activated c^y 
pSfrably used by this invention becomes [ the effectiveness that it .s this mvention that the 
componVntT - 85% of silicon dioxides and 9 - 13% of aluminum oxides ] more remarkable and 

'ioilfMoreover. although it does not limit especially as an organic -'-"t used h^ 

toluene, a xylene, etc. are specifically [ an aromatic series system organic solvent is desirable. 

[0"017rArthough' the inorganic porosity matter may be added to what was used as the mixed 
sZ on of a resultant and an organic solvent especially as an approach of carrying out stirring 
mting of he three persons of a resultant, the inorganic porosity matter, and an organjc solvent 
^Ihough not limited, stirring mixing may be carried out. and a resultant may be added to the 
n^b^edCor of an organic solvent and the inorganic porosity matter and -t-mng mixing may be 
^rrled out. since former one is excellent in the decolorization effectiveness it is desirable. 
MoTTver. it is desirable for a nonvolatile matter to be usually 25 - 60 % ^^^e w^ght to a 

S^eness espedally. Moreover, the desoriptior, of the gerierated phenol res.n does r,ot 

&rs\^%^<SrthS^^^ is usefu, es the ouHn. a.e. o».e e^^^^^^^ 

for the object for IC packages, or laminates, or a raw material of an epoxy rasm, although that 

»o1ofNe"x;\s1n apprtaoh of making epihalohydrin reacUng to the phenol resin obt-ad by 
dlgin this way further, it can carry out by the manufacture approach of the usual epoxy res,n, 
t example, to a hydroxyl group, 0.5-1 5E<, epiohlorohydrin is added to phenol -sm and ,t 
dissolves in it and is after that. The temperature of 50-80 degrees C takes a NaOH water 
Son f^ 3 to 5 hours, and it is dropped. The brine of '"^^l^.^.^'^f;:!^^^^^^ 
rejected for stirring continuously [ the temperature / for about 0.5 to 2 hours ] ^^^' <^°P^'"f 
Subsequently, distillation recovery of the superfluous ^P'^^^^^^vdrm ,s carne^^^^^^^^ 
resin is obtained. Organic solvents, such as toluene and MIBK. are added to =nd Wie 
dicydopentadiene mold epoxy resin made into the purpose through a nnsmg-dehydrabon 

^^'^^:ZZi^<X^:^'B.UOmm dHne compounds, etc. are mentioned, 

[0023 Thus, although especially the weight per ^poxy equivalent is not '■^ft^ip'J^' 
dicydopentadiene mold epoxy resins obtained are 200-300. and ,t ,s usually desirable that ,t ,s 

foOM?Mo'reov1r' the dicydopentadiene mdd epoxy resin obtained by this invention is excellent 
n a hue and Tso s excellent in a mechanical characteristic, an eleotrica <-°^-^';^^^'l 
resistance, thermal shock resistance, crack-proof nature, etc.. and useful as the object for IC 
packages, or an epoxy resin for laminates. 
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[Example] Although an example and the example of a comparison explain this invention to a 

filtered after agitating for 30 minutes and carrying out deactivation of the ^^^^^^^^.^^^^ 
filtrate was carried out, and t05g "f vel'°« Phenol ™-b^-d^^^ ^ 

70 T.^r.^C took NaOH127g 20% for 3 hours, and it added. It is at this temperature after 

::rp,:r"iHwas^^^^^^^^^ 

apfriaoh as a^ e^mple 2 that lOtg is completely the same, and .33g of epoxy res,ns of l.ght 

^ . .. 2005/03/23 
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ZZ>^e^tZnZ^liJ:00 whan the number average molecular weight of this res.n was 
fMri-hf^rmore calculated by gel-permeation-chromatography analysis. 

5J=S==33SS=i==i=-- 

(6)1 31 g of brown was obtained. 

. . .. 2005/03/23 
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[0048] The softening temperature of the obtained epoxy resm (6) was 59 ^^^ll^^^'^T^^^^ 
he weight per epoxy equivalent calculated with perchlonc ac.d ^^S^^^^^^' 
when the Gardner color of resin was measured like the example 1 . .t / f 1 6Jt was 61 5 w^en 
the number average molecular weight of this resin was furthermore calculated by analysis. 
[0049] The result of examples 1-10 and the examples 1 and 2 of a companson .s collectively 
shown in the 1 st table. 
[0050] 

[Table 1] :i^j.mmmm'^mm(Df3-\^±-:tiy'' 

















7-8 




mmm2 




4-5 




5-6 








2-3 




12-13 


9-10 








11-12 




mmms 




8-9 


mmm^ 


11-12 








8-9 


immi 


17-18 




imm2 




15-16 



[Effect of the Invention] According to this invention, the dicyclopentadiene '"^^ P^^«;°' 

and the dicyclopentadiene mold epoxy resin which were unprecedentedly excellent m the hue 

[00"52] Moreover, the phenol resin and the epoxy resin which are obtained by this invention 
become what combined the high thermal resistance which excelled and was excd^^^^^^^^ 
appearance at the time of processing it in various applications, such as an electric laminate, 
insulating powder coatings, and a coating, and low absorptivity. 



[Translation done.] 
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